Basal and dopamine-inhibited prolactin secretion by rat anterior pituitary cells: effects of culture conditions.
Culture conditions for rat pituitary cells were investigated which would result in high PRL synthesis and secretion with maintenance of dopamine-mediated inhibition of PRL secretion. From five commercially available media, RPMI resulted in the highest PRL content and secretion, but no inhibition of PRL secretion by dopamine was observed. MEM with Earle's salts fulfilled best our requirements for culturing functional PRL-secreting cells. PRL secretion was not affected by variations in the concentration of fetal calf serum, but was positively correlated with increasing horse serum concentrations. TRH-induced PRL release increased with increasing serum concentrations and was positively correlated with the concentration of 17 beta-estradiol in the culture medium (P less than 0.0025). An increase in the sodium bicarbonate concentration from 0.85 to 3.0 g/l resulted in a 4-fold stimulation of PRL synthesis and in a 27-fold stimulation of PRL secretion. However, at bicarbonate concentrations above 2.6 g/l, inhibition of PRL secretion by 500 nM dopamine was lost. The addition of 20 mM Hepes to the culture medium decreased basal PRL secretion by 48 +/- 13% (P less than 0.01), while dopamine inhibition of PRL secretion was reduced from 49 +/- 10% to 24 +/- 8% (P less than 0.05). When an increasing number of pituitary cells was cultured in a constant volume, PRL secretion expressed per cell increased up to 0.3-0.4 X 10(6) cells/dish/2 ml. With higher cell concentrations of up to 1 X 10(6) cells/dish, PRL secretion per cell diminished significantly, which indicates a direct negative feedback of high medium PRL on the PRL-secreting pituitary cells. In this culture system dopamine inhibited PRL secretion over a 4 h period in a dose-dependent manner (IC50 20 nM), while no paradoxical stimulation of PRL secretion was observed with low dopamine concentrations. However, a 25% stimulation (P less than 0.05) of PRL secretion by 0.1 nM dopamine could be obtained by addition of 0.01% ascorbic acid, which by itself decreased basal PRL secretion by 49% (P less than 0.01). Thus, tissue culture conditions that result in high PRL production are not necessarily the best choice, since dopamine-mediated inhibition of PRL secretion is another important parameter for the functioning of lactotrophs in culture. The best compromise is MEM with 2.2 g/l of sodium bicarbonate, without Hepes buffer and supplemented with 10% FCS.